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(54) iftDNAOiiiiiitt* 

(57) [®#bl 

[®JS] DNA*-&tf«®«-«-d»e>DNASr®S«*» 

[»*^S] TIEXS (a) ~ (e) -M 

m 1 1 5tt«9 D N A O® J: W-t co 75: * cof£ 

S£o 

(a ) aWitSflc^BSttSU^iOt^iCj; 0 * W') 

«?u (b) 

rS-^L/cm. 

#«U (c) »e>nfc*ffilcjO^-boK , y^®WSr-& 

x ^nmmr 

DNA&&»®^t£Sffifi<*±fc:!»*$'li\ (d) DN 

a s-frfcgcifett-gHt l 

U &V'T\ (e) 

ASr®W-rs o 
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[»3*«l] TfBXS (a) ~ (e) 
tttssftDNA <nm 

( a ) mvottmc&mismmzv&mcx v ? >s<? 

«?u 

tsmzn u *.- t , * s - s - ut «, Tktiikmmtgtimzftm 

L , 

(c) ^feixfczktBKAd-hatry^feWtr^tfK#* 
T<dg£-$-ttT, 

Sit , 

(d) 

IdTifci^CT, 

* fgfc(fefeU JfcV ' T , 

(e) RSfcBr-gttBftfflfr^Slr-a-UfcDNASrSW-t- 

5. 

[ SMS ® 2 ] 

Hrt?Jglf2®®DNA}?titB tt®2r8u 

Kt?fc59l^lE*©DNA©ttWaf®^r 

6, 

1 SS^OD N AtttBWSS^ife., 

[f»*«5] WI^oq*Wtttti'nD$ 
A - Xir-f y 75 Wa - 7 WOa - g -®- e * 5 »^® 1 12 
®ODNAaU)S$Krft. 

1 IBffi©D N A©ttffl«S!*-& 0 
[»*®7] ^^-a-ttSlBfflfrtc^-g-LfcDNASr 
7 Rfc 5 V '( 4 TE ^ s ' 7 r — Cfc-Stt 
7km 1 !Bi&<D D N A©fl&tm#$fc£*fcc. 

[»** s ] 

^££tffi#:T*£>o-C, $(btd, 

£-tt0tSS# t fffiffi Z-frffil- 5 XSSr^tf d k %®& t 
-T 5 SSjJSS 1 12*0 D N A <D«3 
[f»*J®9] (1) ^ 

( 2 ) 

# 8 sym o ) 

(4) (5) i5fciti£J3J:tf (6) 

SPttHKSr-ttf X k tTSlt^DN A#ilti*if®!fflK 

X . 

[mw<DUM*mm] 

[000 1] 

[ HiffiitSatM ] 1 ^, 

tR , 

wr, DNA5rfffi®^oi^SJ;<attli»®Ki-5^j£*e> 
XMzmjfm Idffl V'SDNA £» W««-f 5 * rowxt- 

MI'S. RKX(±a»8lftttffiK«tC'l>f£:fflb5 5. 



[0 0 0 2 ] 

m&c D&rni m x, * g , te 

#fc^©«4Mm*»e>, x k tt, x 

Tfc5„ tflxtf, fcSt^lcov'TIPfLiyttS 

#-&-■$>, *6^roXA*JMBi-3#£-*4f»4, *T, -t 

«m;e>>e>, -twie?, #icDNAs-attii-sr tas 
•fcgTfcS. 

[0 0 0 3] — ®(d, 4»Wttiti5DNA^RN 

A * if ©«« r ±, isx < , 

*>v^g. sgg, 

<9St<o'pK:#&u isiA/irro^, 
>tro«^frSr^brv'5. Lfc^oT, 4WW' 

vomtfy®i&*&m j $ > 7 f vTT— tficj;* simms, #®ffi 
X 5 Ml§ Srffii- diidiO . K6££iS 
«£*, $E>fc, 7*y-/v^oW«BS«t»J:J:5aiai6 
y tvMMoisfr&ffifs Lfc * 9 

®t-5^i 5 fc-5o &SK>a«ttm, 

SfctcttttUlbfc ^ Kofflj ^ ldlEt - cm ^- g-toStVv X 

[0 004] MWtm, «, fc#V<o«MMma» 
feDNA^fttHaK-fS^fei: CTtt, CTAB (XX 

K) S= [1980. Nucl. A 

cid. Res. 8:4321-4325] a*— ^ftHd J: < fflV' bftTV' 

5„ dfflCTABftilt TlEXSSr^atf. 

( 1 ) mx, is , 

&Lfzm. CTAB®ffi?:flltT, ®tt'!|S[4'ro]it#3*fflSS 
tS#U midi*) DNA^ttffiU £>o, 

9 , jKU - tbs /^ 94 ' b'%kcODNA&,ft-cD)& ft&CTA 

(2) &tc, ^nn^A*if©W«*«SrfflV'T, C 

TABt?y/^, JKy-9y^94’ 

DNA^^s^teo^^isg-r 

•So 

(3) wOTKffild^SiaSrTIffcCTAB^fg (tfc»'< 
y7r-) Sr^»D-rsr ttdiy . DNASrTf:^^ 
•ft. CT AB-DNAS^frJttlcftS. 

(4) -t Lt, 'i yy'D/V- l< 

CT, (®SX') ldXt)D 

NASr!»M-t-5o 

[0 0 0 5] d<0*i£«tl 0 M g t>©DNAas}fcttiBj- 
SMT &5tV'5a^«r 1 boi5, CTABCiSDNAffl 
it®, ftbrnd^yz/n^v-zwit®, 

wy-^r/wSrffl3t(d^fr-tS^S©fc5#-^(dtt, ID 
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%b%>Q 

[oooel mmttmmtSim&t tt, '>!)*& 
80^2-289596^4^) <> r©#i£i 4, iWIS* ±©£^1# 

(C, ftttTE^y7T“4 

©AWrfcKSHefl!-*"* r. i iS-e# 5 i V' 5fJ^i 5 fc5o 
b:6»u*ise>» r©7jfetc4ytt«a», *3\ ffi, 7E 
#^©®Mt1^a>kDNA©Jiffi£i*^;fc®£\ 

JJ Sffito> t^n- x£±fri: Ufc^ll**ffl9Sa(c 4 
•P, ^^-Kaf-y^^triS^gaco^^TF+^-Cfc 
•ofcO, ■V-yiiJ'f K-*» 

# y 7 m / — yxft if<^~ DNAfflftl® 

JtUL-C, DNAWlR*^^IC^*l'iV'5^^Sr^r 

-r*. 

[0 0 0 7] 

[^^»ftb«J:5ti-5^ffil ±12 

HJajSSrHWt-'Sw tlcfcjj. 81^, «, 7E 

e,DNAS:i3l*S#«rMit5^ 
t&<, s^Mt?«r»ttiu 
47? £>5. 

[0 0 0 81 

*3S9i;f6l4, ±®2SU® 

Si*, #S)ffil4^J«rfflV'fcBfI<aaSrffv\ &V'T?, #:* 

N A L#5r 4SrjLV' 
fflU ±^^lii9^Ufc 0 

[0 0 0 91 -T^fcfr., *?§9]I4, TSBXS (a) ~ 
(e) ££trr b&VrW(k1rzm<®>DWA<DtiitiimM% 

fe. 

( a ) «%ia-^(.tc#BfgtsS!ii3Su'±>® jc± o * y/^ 

&&&■&# total® &t& 
j$?U (b) »6.4bfc*Bia®*»lw#BflH4S!l*ttW-t- 
zmmmmm d±t, m-sLit®. s& 

#8tU (c) hof^Hf^ 

tf ®«f«e43 s tmBSSs-g-ttsffifi# 4- yx# 

ytt&#Ti-s-&£-it'c, «‘»wf>wiWiafc-&*n5 

DNASr^^tt@fflafl£±{C®^$-ar, (d) DN 
ASr®#$-arfc®BE^tt@tiSf*:Sra^(CT^L 

-c, m<bi^mz$*ixzt&&iszxr* 

U JfeV'f, (e) ie^ttlffiS^Kg^LfcDN 

Azmm-rZ' 

[00 101 Sit, *3891(4 (1) 

(2) #BStt 



#J&»lffi*53r«8?§St, (3) 

tfKijS, (4) (5) 

iy (6) }gtti)££rc5't? r. 4&<KN»4i*S1fi ! feDNA}4 

UJ*jt®Mf*3g7?;fc5 <> 

[0 0 1 1 ] 

l&w<Dmmw>m *3S9§i-:fcv'Tm'fe;h,5«feW!ft 

t L7TJ4, ^±14, S 

«, te#tt±a^tfe>;h,3. »ttm 
fit®), 3K-f-*K<ft*if* s *>0. w+mmvot UTI4, -f 
*, b>J'^n=iv', ^ty/yK 

iy^?, -y- h4 *:%: if iWlfbthZo Sfc, 

UTS, *✓< = * ->n^?y-X±, X* 

7, r-y-#*, ^oy, t 

y, r*iyr, 3-t-^<D^jgbE*«, jKX^, 

=¥, ir74r, >7#^, :=i7-9^©)g^]#&±©**tt 

[0 0 12] *3S W-ffiffl * -5 4 (4, *B8SBI©(K 
S&5V'l4jfBSa4 , tc-^StL5?y'^^S^^ttS-&-5 s 

lest), j'y/^fWI^ttiu-rfii^. 
iUli, -«:lc:iMlta^>e>^SrttWi-5^c:^$ 
nstorfcix (4. 4#u:Eg^^*v/iV'iS, :ft#0i|4 Lt 
is, K-r -:x/y h y i fvxr ? a/b ? k, Kf-y 

^hy^f/yry^^A^Bj) k, -ts-yx b y y* s-yx 
ry ; t= i >AiB5 K^oi^syMffittSl, K^ix 
yxss®f± h y 9 A, N - 9!?n^yw-y-yp=i'>y-y-h y j? 
a, :b— sum-ftWA, y*7 yyxfig^x h v ?a, -y- 

tt^J, h y 

^ij, j^xT’T^'^yx^^x— yxT5 

6>±S„ Wlc, i-ftyflftttaiifiSL 
<, S bl^-fe^yxh y y'^yxT y^=7A7B s KiW 
SU'„ me,ro#BStt»U4m®-C% &5VM4 2 «£1 
±WfflbTt>Sv\ mtcflgttiarottfflSSti, 
#ffi«H4sa©asn±os*9, as*, o. i~ios 
*%-C&y, #l;tt4, -fe^yxb y 7Syy7y^=7A7 

a 5 0. 1 ~ 5^*%©iEiai; 

[0 0 13] LTIi, XT^'^y^ig®? 

is, ?r 

<n?T=- V'sM., B.Mte¥*'atslr*bnV'y?%!>Wt£. 
ir&#if p>4l 5 0 77=i?yf 

4X7 x®l* wwiiv'. ^ y^'i 

Stt, ys^JP, as - , io~so 

^*%, »SU<(44 0~7 5®S%-efc5o 
[0 0 14] 

fc©i?^e<, a>o, ^fS^©#®ett^j*^'t>ic;a 

fflbp 5t>©T*foHf4, 
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urn. 

J — A \ A -, ^ cb ^/ VA > * fr ; 

— /K \-~79 / — /K 3->^vl-~l- ^b/'V-;K T-fe 
b^as^lf tlx3„ ;Hxt<z>3 t>, #^&Sr 2«E1 
XiS^-L-fct©##* ±< , S?>C?PB*/PAi3-^ 
9vu-i- yn/V- A'Sra^ftt | J^4 l ®-&±;fc’fe<Dtfi$J 
*UV'„ ®£-ltf4, #fi8®8E<D«SK±9S«$lx3 
: 3 -^ A - l - 
2 4 : 1 ~4 8 : 1 ffeS. 

[0015] #:± h a f 

s ':?*> g ; 6 S '& 4 : lx 3 . Att - B ^ y ^ liIiLtft , - 
$£{C4>;d- bo ±5/ :7($)gi fC43>blX'CV'$4 P &> ^ 
TKtt^cOTK^ttSriiiiPS-arSf^fflSr^UTtel, £t 
icDNAw@ta^ofe^-{c^#i-5 i b©'Cfo^^ *f$t- 
®5t$lx#v\> A##j|wi4, ^r--/ i yfti'ryi 

&. rr=^>iifi, ^fb± b y ?a, ww y * 

A. ii&ifgbb b y ?A^tfS*pi-f tlx£<. 

14, IBv'tlxS^rl-hnKV^gK 

iys&y, a?r, »i~sm> »suii3~5Mr 

&y. t»j;Li4, ^r=^yt®i^tfflt5S#fcit> 

4 ~ 7 . 5M©®iT?Si)5. 

[0 0 16 ] 
g£-£tf®*®tci4, 

v\ Cixte, "F-J6®*®t;:-£4:lx-CV'-Ct. £fc. *MS 
*®M^1i.mz-m.mWlh LT^SDLrtjJ;^. z&mffi 
Mb LTIi, — »K{£ffl$lx5k<£>"C*fclxt4, 

'ftt75si§r/^ y p 

H 7~9tci5i'-tigWfi6SrWX5t>£>35S4 9$fS Lb'. 

mtf. by^-m®?, Eg*£®e± b y y 

y ^A-ra^!7ffi?y-h y ?:&««««#¥ 

(f tlx. ■b<D$zfSM&.t LTI41 ~5 0 OmM, pHI4 

7 ~ 9 <DmEfr#mx-hz>o 

[0 0 17] 

a#tLm AthBbs /^- i ’^- yroSST ' C . & M . 

Sr®*. -t-*ip'f5r^*^icj;y«}#-t-5ct^-e 

^•smTkttSH £#1~3*§#-C-;feixl4. #lclS^$4x^ 
v\ A#0»J£ UTI4. X8Mb$ r '<’*, -vy# 

as$f±±<fflb'tlx£>. Sfc. mmb<r>-*JM&)ti:1g-&i: 
Wtf5±pft’b<D-C&(41xt4, '>y #A>t«j££ix-5a 
coifeg. *' <V'}±, *>5V'l4rlxtSr 

{b^^nsest- ± <o mffit&m&m )©?£&&& 

mmt®>$t<D{&<D%)’2t k<Dm&&i>-£titiz>' sit. r 

LTI4, 1ST-. 7-f/i^ 
-. E£^^#A<fc#Jtc;*stf tlx5aMSKPB££lx& 
b\ rixtwp-t. ®*t®t±SO^Sr#l®i-5i:lft^ 
co^H^Jryitf^lX, -cogg, &SI40. 0 5-50 
0nmlSiyMl?fc5„ 

[0 0 18] ^WIC*3V'TfflV'tlx5ffii^i«t ±X 
14. StiS^:^tC0DNA©^BiSr{EiiSi'5’t)«''C/4 
<. ^o. RNA. 9'ss<?m. *IS<OSti^<0^-&Sr 



t<OX?folxri, l#(c|®^$lx/iV\ *frM(-(4. 

4 ~ 7 . 5M/7=-yyffi»S®iSife5V'li4 0 - 7 0 
o/om*/— ;Hi34U. Clxt<Di5fefr®Sr0fyS±5<!: 
4ysfax?fc5„ o4d. *i*. ^r— 

X?i5fci$ Llbgt, £ tt-4 0 ~ 7 0%^fS—/\'-Cft;fti- 
5<Dri5#£Ub\, Sfc, D»l;g«?-»®XSCT«M 
Lfc®*®Srifeifr®i: ±Tgiffl-f5i, 4VADNA£ 

9 ##)■?&$<. r©if. ^V't4 
0~7 0%^/ — A'-CJSfci^i'SOd 5 #* ±b\> 

[0 0 19] ^B^(c4J0'TfflV'tlx5^tll«i: tt 
(4. 01B^e>CODNA<D®SISrffiiS-t'5’f>WC&lxt4. 
^tClEJS^lx*^. AfrWI-14. tK&5V'I4TE s<y7 
7 - (1 0mMhy^-^lSg««. ImM EDT 
A. pH 8. 0) 

[0 0 2 0] *?SW£45DNACD®ffl1t§2*i£i4, 

(a) mVott®- ^©MSrl?-Bffitt^J43J:O t ^ilt-4 y 
^ ^/^£&#J£r^tf}g»®x?Wl3&i&Sr®ft?1-5X 
s. (b) ±ib (a) icrffiffl ^tztrmmmzt&iz-rz 
IS, (c) ^W^lxfciWaa^ODNASr ** hut's/ 

t <itom<ofc&Ticmgstig&&mmcw% z •*• 5 is, 

(d) ®*£lxfcDN A iJfS&JrU'r? 3SSr#8t 
-f-57c*lc. SK^ttfe^Sr^if-r5XSlo4U' 

(e) ^S®f^-g-ttS^t®*$lxfcDNASr^ffi-r 

sxgcos&isgtc*# <#ittix5« #3egfm4, $?®s: 
T. $ ttcfKyiSr^JfflLT^if^-a-ttS+ifi^tiSCffiSr 

[0021] ( a ) *B 8 s®«?x@-m, mmm. a 

•?. *R. IL^SrfflV'T. 

1 + ^ tr #— wc * 5 4 - e ##, * fc ( 4 ® frW . 
^SrfflV'-f K±EiW*aa**-jfe-C-r 9 
#ffi?5tt^JJ3±0 : i6:'SlwJ: y r? r> Sr-^tf 

®SrSPx.. iBSSSr^^X'S.. 

[ 0022 ] ( b ) ^ 8 Mg ^ sri &*- rsxa - m , 

(a) jWaa^XSTffifflL-fc^®^^ n n^PA^C 

ifro±ie^ra^^-e»tii-f5. *^wict4. #tixfc*B 
fS®«P®fc#®flltt?iiJS:tttHXSW«^SriIDx-C, & 

-g-bfcm. *.teknmmmftz#M-rz<, 

[0 0 2 3] (c) 3 ^V't?, ®*xm-CI4. Tkffidrbsi- 

h n tTy ^ifeigSr-g-tf^®43 4tm®?^tt01«fi#:Sr 
y <4^#T. »*U<l4pH7~9f4 
ro^i-i-Bby^gis, 

fc-5VM4I^BSic^JDLT 

[0 0 2 4] (d) JESISI1. ±12 (a) ~ (c) X 

mSrSTl#tlxfcflt®)»!|Ef, ^»®. ®*®, mtikte-ir 
DNASr ®#UfciKBft«-6H4 
Httaflso3^S:'sril6*l®9 »ffit5lSt-fc5. icoi; 
#, 56i^®sr^ffl lt, ja2~3[Hia*, siyabffiit 
Li/\ 
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[0 0 2 5] *&WlZ*3tt6Winkmmbcr>M'#&)te-fr 

± 9 i 5 *y, 

-g-ictt, 6i®, *yJ>.mrE^i)W£ bv\ $ 

(btetl, tt-7-rtlc:iB« , att^JRSMbfeSr$**-Ci3V'fc 
t©£@flffi&±: bX(£ffl-r*U£, 

J:y$f®X;feSo 

[0 0 2 6] (e) ®ttjlgli, ±12 (d) XSiC*3lt 

s d NAiii sW'^dnas: 

giJt5Xg-Cfc5. b©i#[H]<fcb;fcDNAI4, g 

$f ^ e£& 
<, iSJISglsSf'^DNAtfy * 5— tf^&ffiUbfcBl^lg: 
f&tCjEgffiffl-rs X t tfX# 5. 

[0 0 2 7] *3S?l!le£SDNA©}SUi!|#®!;£&l± ¥ 

g ib-ft (CfSffl b 5 So 

[0 0 2 8] ^^<DDNA<D}*m!ft®!^Stt. (1) 

m. (2) #B?£tt8J£JSffiTS : fr8G®&, (3) #Jt 
hntf y; 7i&»£^tf0b£®, (4) 

<*, (5) i5fc>$?$*5.fct>' (6) mtamz-att. &M*'y 

htbXtt, ±12 (1) ~ (6) SrttSlejfc^-g-fc* 

So ±©*ai£tfcl4, 

#, ±©-#lt bXI4, (1) 

j;y * mioo~~4oou 

1 , ( 2 ) moo~ 

400J1 1, (3) ha 

»400~800H, (4) ^*£-gH4@tlfitt:, m 

10-100/1, (5) &)<£$(, #35 0 0~1 0 0 0 U 

1 doit* (6) ®fcB$u tt5 0 — 2 00/1 1 rfSfcSo 
[0 0 2 9] 

xiifto. 

gjgm 

^/43^^e>(ODNAtDam 

co tiec 

TAB K) ®?£ 

(#3893) , (ii) H*yu\£y-?!fo’g.tzrt$:^tstem 
(&£&) <D2mmnmmmx\ DNAjstuojtifcSrfT 

b, ^ fe&tfcSiitX-ftJP bfc?L&, 
-tflCttSSX^b, iit^DNAaai^t bfc„ 
[0 0 3 0] CcOitbttlKiiSH OOmgtC 300/1 1 ©T 
12®$$: 

: 

3% CTAB 

i. 5 m mt-rvvvj* 

100mM VV (pH7. 9) 

2 0 mM EDTA (pH8. 0) 



'&&& : 

7 M 

5 0 mM V ') (pH7. 5) 

Sr*n±r. i ov>m#s>y x®.ft bfc 
#, 6 5t®i»-C10^iMU *Sg&£®$£-frS 
title, #!)t5-#7^ K, ^y/<i?0CTABt0 
HS-g-fcOEiS bfc„ XOl 0#Bfl<OMte5®>|ig©8M$£2 
latTofco 

[00 3 1] MV'T, 3 0 0(1 l©^no*/WAg® 
(^qa*;VA : /f 775^7^ = -^ =2 4 : 1 ) & 

jonx-c, <fc<$#bfc&, 12, ooomteT* 1 
SrfTW TKSSrlHlJtStbfco eHS:7M ?7=-V'-/mM.’& 
X, 8 50/1 llC#!)a-A77^U 40/1 1©0. 
5g/ml estt'>y W&.1- mm l~10gm, EHS1 
lb»e-?3 0%^, ttieffiifS2 8 0 m 2 /g , 

0 . 025ml/g, SB^BTUSlS 2 ~ 6 n m : 
flftfcSS )Offii®$i«r8s;!inb, S&X1 O^KSffLfe. 
[0 0 3 2] j&le, yu=f-^— 

(MPC-M : ItelSBbXBSttv'y 

^•££Stf>, ±ft£l&ifebfc. £e>le, -7-f 
^fiSSCTA^K^tfl-b, 9 0 0 g 1 ©» I (7M//T 
50 mM hyTA-fig? (pH 7.5) ) SriPX. 
X+#le«# bfc&, BtHleBm* * > KielSB bX± 
®Sr^*i-.5ei:leJ;y, e^Sr^bfc. afileb 
X, 900 u l (Difc&mzTWX, S^£i5fe?#-b, i^V' 
T9 0 O g 1 07 0%^^y— /PX2Hl^T : -Srj56if-b 
fd. ±®£Bfc*b;fc®L lOOgl ©TE/-<777-Sr 
®JDb, S£T10«#bfc«, SS^TA^^KleB 
«bratt'>y ±JK^Sr M£>. ±f#SrlSliR bfc„ IsHtXfS 
ftf±fcj;± lOOgl X&ofco 
[003 3] }gffi*SS!!tt^®$i£leoV'X, n = 2 X?T 
V\ &Mft§£i£©?t, 5/1 1 SrT^fo— 7Ay/P®^,^< 
ttiettb, K&fege, 2?Mtf£ bfcg 

3H&0 1 tei^-fo l^-VlttJA^T-yDNAOH 

, 1/-7 2, 3 f± 

#3S93i£Xttttl bfct®, 1^-24, 5l±*^hBby 
;7^)S«"atf®?RfcTyxtttBbfct<0 (fi£*S= )SrSAb 
Tv>5. ®l & 

*&©ttffi*tM4fcitt;iifcb-c, iR4^±iliile34:#$ix-c 
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[Title of the Invention] Method for Extracting and Purifying Plant DNA 
[Claims] 

[Claim 1] A method for extracting and purifying plant DNA comprising the steps of 

(a) mixing plant material with a lysis solution containing a surfactant and an 
optional protein denaturant to lyse cells in the plant material, 

(b) adding an organic solvent for extracting the surfactant to the resulting 
solution containing the cell lysate, and then separating the aqueous phase from the 
organic solvent phase, 

(c) mixing the resulting aqueous phase with an adsorption solution containing a 
chaotropic substance and a nucleic acid-adsorbing solid carrier under neutral to weakly 
alkaline conditions to adsorb the DNA contained in the cells of the plant material on the 
nucleic acid-adsorbing solid carrier, 

(d) washing the nucleic acid-adsorbing solid carrier that has adsorbed the DNA 
with a washing solution to remove saccharides and proteins contained in the plant cell, 
and 

(e) eluting the DNA that has been adsorbed on the nucleic acid-adsorbing solid 

carrier. 

[Claim 2] A method for extracting and purifying DNA according to claim 1 wherein the 
surfactant is a cationic surfactant. 

[Claim 3] A method for extracting and purifying DNA according to claim 1 wherein the 
surfactant is a cetyltrimethylammonium bromide. 

[Claim 4] A method for extracting and purifying DNA according to claim 1 wherein the 
protein denaturant is a chaotropic substance. 

[Claim 5] A method for extracting and purifying DNA according to claim 1 wherein the 
organic solvent is chloroform or a mixture of chloroform and isoamyl alcohol. 

[Claim 6] A method for extracting and purifying DNA according to claim 1 wherein the 
nucleic acid-adsorbing solid carrier is a particle. 

[Claim 7] A method for extracting and purifying DNA according to claim 1 wherein the 
solution used for eluting the DNA adsorbed on the nucleic acid-adsorbing solid carrier 
is water or TE buffer. 

[Claim 8] A method for extracting and purifying DNA according to claim 1 wherein the 
nucleic acid-adsorbing solid carrier is a carrier containing a superparamagnetic metal 
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oxide, and the method further comprises the step of separating the nucleic 
acid-adsorbing solid carrier and the liquid phase by means of magnetism. 

[Claim 9] A reagent set for extracting plant DNA comprising (1) a solution containing a 
surfactant and an optional protein denaturant, (2) an organic solvent for extracting the 
surfactant, (3) an adsorption solution containing a chaotropic substance, (4) a nucleic 
acid-adsorbing solid carrier, (5) a washing solution, and (6) an elution solution. 

[Detailed Description of the Invention] 

[ 0001 ] 

[Technical Field to which the Invention Pertains] The present invention relates to a 
method for extracting and purifying DNA from a plant material such as seed, root, or 
petal in a convenient manner and at a high purity by using a nucleic acid-adsorbing 
solid carrier. This invention also relates to a reagent set for extracting and purifying 
the DNA adapted for use in such a method. This reagent set may be used in an 
automatic nucleic acid extraction system. 

[ 0002 ] 

[Prior Art] Extraction and purification of the nucleic acid from a plant material such as 
plant tissue, seed, root, or petal containing the nucleic acid is an important step in the 
field of breeding of such plants or production of useful substances in plant cell culture 
by genetic engineering means. For example, when a certain gene is to be analyzed, or 
when introduction of a certain gene is to be confirmed, extraction of the gene, and in 
particular, extraction of the DNA from the plant material such as plant tissue, seed, root, 
or petal containing such gene is required. 

[0003] 

Nucleic acids such as DNA and RNA exist in a biological material typically 
not in a free state, but in a shell such as cell membrane or cell wall constituted from a 
protein, lipid, saccharide, or he like. Moreover, in most cases, the nucleic acid is 
present as a complex with a protein. Accordingly, when a nucleic acid is extracted and 
purified from a biological material, the nucleic acid should be first released from the 
cell by physical rupturing such as ultrasonication or heat application, an enzymatic 
treatment by a protease, treatment by a surfactant or a denaturant, or the like, and then, 
the released nucleic acid should be purified from the ruptured product by extraction 
using an organic solvent such as phenol, ultrafiltration, column chromatography using a 
carrier such as an ion exchanger, or the like. Such techniques may be combined and 
optimized depending on the type of the nucleic acid or the starting material, or 
application of the extracted nucleic acid. 

[0004] 
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In extracting and purifying DNA from a plant material such as plaint tissue, 
seed, root, or petal, use of CTAB (cetyltrimethylammonium bromide) method [1980. 
Nucl.Acid.Res. 8: 4321-4325] is popular. This CTAB method comprises the following 
steps: 

(1) pulverizing a plant material such as plant tissue, seed, root, or petal to 
powder in liquid nitrogen with a mortar and a pestle, and adding CTAB solution to lyse 
the plant cells in the material to thereby extract DNA, and simultaneously, bond 
components of the cell other than the DNA such as proteins and polysaccharides to the 
CTAB for formation of a complex; 

(2) transferring the complex of the CTAB with the proteins or the 
polysaccharides to the organic solvent layer by using an organic solvent such as 
chloroform to thereby separate and collect the aqueous phase containing the DNA; 

(3) adding CTAB solution (precipitation buffer) having a reduced salt 
concentration to the aqueous phase to insolubilize the DNA for precipitation of the 
CTAB-DNA complex; and 

(4) purifying the DNA by precipitating from isopropanol, and optionally, by 
density-gradient centrifugation (ultracentrifugation) using cesium chloride. 

[0005] 

This method has the merit that as much as several ten pg of DNA can be 
extracted. However, this method requires steps such as DNA precipitation, 
isopropanol precipitation, or ultracentrifugation that requires long time, and when a 
large number of samples should be quickly analyzed, a more convenient method which 
enables extraction and purification of the DNA in a short time is required. 

[0006] 

In the meanwhile, there is a convenient nucleic acid extraction method which 
uses silica particles for the nucleic acid-adsorbing solid carrier (Japanese Patent 
Application Laid-Open No. 2-289596). In this method, nucleic acid is extracted in one 
step by adding a chaotropic solution and a nucleic acid-adsorbing solid carrier to the 
biological material such as cell. This method also has the merit that the extracted 
nucleic acid can be directly used in the subsequent analysis without conducting ethanol 
precipitation or other treatment for the purpose of desalting or concentrating since the 
elution solution used is a low concentration buffer such as water or TE buffer. 

However, when the extraction of the DNA from a plant material such as plant tissue, 
seed, root, and petal is attempted by this method, some inconvenience occurred 
including insufficient cell lysis by the chaotropic solution due to the presence of the 
rigid cell wall of the plant cell constituted primarily by cellulose, and extremely low 
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yield of the DNA compared to animal cells due to the hindrance of the DNA adsorption 
onto the nucleic acid-adsorbing solid carrier by the second metabolites such as 
polysaccharides and polyphenols which are abundant in the plant cell. 

[0007] 

[Problems to Be Solved by the Invention] An object of the present invention is to solve 
the problems as described above by providing a method for extracting and purifying 
DNA from a plant material such as plant tissue, seed, root, or petal, which can be 
accomplished in a short time without requiring complicated operations. 

[0008] 

[Means for Solving the Problems] In order to solve such problems, the inventors of the 
present invention made various intensive investigations, and found that when the plant 
material is preliminarily treated with a surfactant, and then brought in contact with a 
nucleic acid-adsorbing solid carrier in the presence of a chaotropic agent, DNA can be 
conveniently extracted and purified from the nucleic acid-adsorbing solid carrier. The 
present invention has been achieved on the bases of such finding. 

[0009] 

Accordingly, the present invention provides a method for extracting and 
purifying plant DNA comprising the steps of 

(a) mixing a plant material with a solution containing a surfactant and an 
optional protein denaturant to lyse cells in the plant material, 

(b) adding an organic solvent for extracting the surfactant to the resulting 
solution containing the cell lysate, and then separating the aqueous phase from the 
organic solvent phase, 

(c) mixing the resulting aqueous phase with an adsorption solution containing a 
chaotropic substance and a nucleic acid-adsorbing solid carrier under neutral to weakly 
alkaline conditions to adsorb the DNA contained in the cells of the plant material on the 
nucleic acid-adsorbing solid carrier, 

(d) washing the nucleic acid-adsorbing solid carrier that has adsorbed the DNA 
with a washing solution to remove saccharides and proteins contained in the plant cell, 
and 

(e) eluting the DNA that has been adsorbed on the nucleic acid-adsorbing solid 

carrier. 

[ 0010 ] 

The present invention also provides a reagent set for extracting plant DNA 
comprising (1) a solution containing a surfactant and an optional protein denaturant, (2) 
an organic solvent for extracting the surfactant, (3) an adsorption solution containing a 
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chaotropic substance, (4) a nucleic acid-adsorbing solid carrier, (5) a washing solution, 
and (6) an elution solution. 

[ 0011 ] 

[Embodiments of the Invention] The plant materials which may be used in the present 
invention include plant tissues, cultured cells, as well as seed, root, petal of the plant. 
Exemplary plants used include monocotyledons and dicotyledons, and examples of the 
monocotyledon include rice, maize, spiderwort, pineapple, wheat, oat, and taro. 
Examples of the dicotyledon include herbaceous plants such as tobacco, Arabidopsis, 
kenaf, potato, sweet potato, morning glory, melon, egg plant, carrot, colza, and cotton, 
and woody plants such as evergreen broad-leaved trees, for example, eucalyptus, acacia, 
and coffee, and deciduous trees such as poplar, Quercus acutissima, willow, birch, and 
Quercus serrata. 

[ 0012 ] 

The lysis solution used in the present invention is used for the purpose of 
breaking the cell membrane or denaturing the protein in the cell, and contains a 
surfactant, and optionally, a protein denaturant. The surfactant is not particularly 
limited as long as it is the one generally used for extracting the nucleic acid from the 
cell, and examples include cationic surfactants such as dodecyltrimethylammonium 
bromide, dodecyltrimethylammonium chloride, and cetyltrimethylammonium bromide; 
anionic surfactants such as sodium dodecyl sulfate, sodium NDlauroyl sarcosine, 
sodium cholate, sodium lauryl sulfate, and sarcosine; nonionic surfactants such as 
Tween surfactants and triton surfactants; and amphoteric surfactants such as 
phosphatidyl ethanolamine. The preferred are cationic surfactants, and the more 
preferred is cetyltrimethylammonium bromide. Such surfactant may be used alone or 
in combination of two or more, and at a concentration depending on the type of the 
surfactant. The concentration is generally 0. 1 to 10% by volume, and in the case of 
cetyltrimethylammonium bromide, it may be used at 0.1 to 5% by volume. 

[0013] 

Exemplary protein denaturants include chaotropic substances such as guanidine 
salts, for example, guanidine chloride, guanidine thiocyanate, and guanidine carbonate, 
and urea. The preferred are guanidine chloride and guanidine thiocyanate. The 
protein denaturant is used at a concentration which depends on the substance used, and 
generally, at a concentration of 1 0 to 80% by volume, and preferably, at a concentration 
of 40 to 75% by volume. 

[0014] 
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The organic solvent for extracting the surfactant used in the present invention 
is not particularly limited as long as it does not inhibit adsorption of the DNA to the 
solid phase and it is capable of extracting the surfactant in the lysis solution into the 
solvent. Examples of the organic solvent used in the present invention include 
water-saturated phenol, buffer-saturated phenol, chloroform, methanol, 1 -butanol, 
3-methyl- 1 -propanol, and acetone. Among these, the preferred is the one comprising a 
mixture of two or more organic solvents, and more preferred is the one comprising a 
mixture of chloroform and 3 -methyl- 1 -propanol at an adequate ratio. The mixing ratio 
may be selected depending on the type of the organic solvents used, and exemplary ratio 
for chloroform and 3 -methyl- 1 -propanol is 24:1 to 48:1 (volume ratio). 

[0015] 

The adsorption solution used in the present invention contains a chaotropic 
substance. The chaotropic substance is not particularly limited as long as it has the 
action of increasing water solubility of a hydrophobic molecule generally known for a 
chaotropic substance, and it contributes for the binding of the DNA to the solid phase. 
Exemplary chaotropic substances include guanidine thiocyanate, guanidine chloride, 
sodium iodide, potassium iodide, and sodium perchlorate, which are used at a suitable 
concentration depending on the type of the chaotropic substance. The chaotropic 
substance is generally used at a concentration of about 1 to 8M, and preferably at 3 to 
5M. When guanidine chloride is used, it may be used at a concentration in the range 
of 4 to 7.5M. 

[0016] 

The adsorption solution containing a chaotropic substance used in the present 
invention preferably contains a buffer. The buffer may be preliminarily incorporated 
in the adsorption solution, or added after the cell lysis. The buffer is not particularly 
limited as long as it is the one commonly used in the art. The preferred, however, is 
the one which has buffering ability under the condition of neutral to weakly alkaline 
conditions, namely, at a pH of 7 to 9. Examples include Tris - HC1, sodium tetraborate 
- HC1, and potassium dihydrogenphosphate - sodium tetraborate buffers, which are used 
at a concentration of 1 to 500mM and a pH of 7 to 9. 

[0017] 

The nucleic acid-adsorbing solid carrier used in the present invention is not 
particularly limited as long as it is a carrier which has a hydrophilic surface capable of 
adsorbing nucleic acid, namely, retaining the nucleic acid by reversible bond in the 
presence of a chaotropic ion. A preferable example is silicon dioxide, that is, silica. 
The slid carrier may also be a substance constituted from silica, for example, glass, 
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diatomaceous earth, such substance that has been surface treated by chemical 
modification, or complex of such substance with another substance such as 
superparamagnetic metal oxide as long as adsorption of the nucleic acid is not hindered. 
The nucleic acid-adsorbing solid carrier may be in any desired form, for example, 
particles, filter, or reaction vessel. Among these, the preferred form is particles in 
view of the high adsorption and elution efficiency, and such particles may preferably 
have a particle diameter of 0.05 to 500 pm. 

[0018] 

The washing solution used in the present invention is not particularly limited as 
long as it does not promote elution of the DNA from the solid carrier while it prevents 
bonding of the RNAs, proteins, and saccharides to the solid phase. Preferable 
examples include 4 to 7.5M solution of guanidine chloride and 40 to 70% ethanol, and 
the more preferred is the combined use of such washing solutions, for example, by 
washing the solid carrier with the guanidine chloride solution followed by the washing 
with the 40 to 70% ethanol. Use of the adsorption solution used in the lysis and 
adsorption steps for the washing solution is also effective for the removal of the 
genomic DNA and the proteins. Preferably, in such a case, the solid carrier is 
subsequently washed with 40 to 70% ethanol. 

[0019] 

The eluting solution used in the present invention is not particularly limited as 
long as it promotes elution of the DNA from the solid phase. Preferable examples are 
water and TE buffer (lOmM Tris - HC1 buffer, ImM EDTA, pH 8.0). 

[ 0020 ] 

The method for extracting and purifying DNA of the present invention may be 
roughly divided into 5 steps of (a) treating a plant material with a lysis solution 
containing a surfactant and optional protein denaturant to lyse plant cells; (b) removing 
the organic solvent used in the step (a); (c) adsorbing the DNA in the lysed cell to a 
nucleic acid-adsorbing carrier in the presence of a chaotropic substance; (d) washing the 
nucleic acid-adsorbing carrier to separate the adsorbed DNA from saccharides and 
proteins; and (e) eluting the adsorbed DNA from the nucleic acid-adsorbing carrier. In 
the present invention, the nucleic acid-adsorbing solid carrier is a particle containing a 
superparamagnetic metal oxide, and the method may further comprise the step of 
separating the nucleic acid-adsorbing solid carrier and the liquid phase by using 
magnetism. 

[ 0021 ] 
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In the cell lysis step (a), a plant material such as plant tissue, seed, root, or petal 
is pulverized to powder in liquid nitrogen with a mortar and a pestle, or alternatively, 
the sample may be triturated by an adequate means without using the liquid nitrogen, 
and then, the cells in the pulverized or triturated sample is lysed by adding the lysis 
solution containing a surfactant, and optionally, a protein denaturant. 

[ 0022 ] 

In the step (b) of removing the organic solvent, the lysis solution used in the 
cell lysis step (a) is extracted by the organic solvent such as chloroform. More 
specifically, the organic solvent for extracting the surfactant is added to the solution 
containing the cell lysate, and after mixing, the aqueous phase is separated from the 
organic solvent phase. 

[0023] 

Next, in the adsorption step (c), a solution containing a chaotropic substance 
and a nucleic acid-adsorbing solid carrier are added to the aqueous phase under neutral 
to weakly alkaline conditions, preferably at pH around 7 to 9. The chaotropic solution 
and the nucleic acid-adsorbing solid carrier may be added either separately or 
simultaneously. 

[0024] 

The washing step (d) is the step in which the nucleic acid-adsorbing solid 
carrier having the DNA adsorbed is separated to the maximum degree from the mixture 
of the plant material, the lysis solution, the adsorption solution, and the nucleic 
acid-adsorbing solid carrier resulting from the steps (a) to (c). In this step, the washing 
is preferably repeated for about 2 to 3 times by using the washing solution. 

[0025] 

The means actually used in the present invention for separating the liquid phase 
and the solid phase may vary by the form of the nucleic acid-adsorbing solid carrier 
used, and when the nucleic acid-adsorbing solid carrier is in the form of particles, such 
particles are preferably separated by centrifugation, filtration, or by passing through a 
column. In a more preferred embodiment, the particles may be separated by using 
particles having a superparamagnetic metal oxide impregnated therein for the solid 
carrier to thereby enable simple separation by means of magnetism using a magnet or 
the like. 

[0026] 

The elution step (e) is the step of the elution of the DNA from the nucleic 
acid-adsorbing solid carrier having the DNA adsorbed thereon obtained in the step (d). 
The DNA recovered may be directly used in an enzymatic reaction using a restriction 
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enzyme or DNA polymerase with no further treatment such as desalting or 
concentration by dialysis, ethanol precipitation, or the like. 

[0027] 

The method for extracting and purifying DNA of the present invention 
comprises simple steps, and therefore, such method is readily applicable in a nucleic 
acid extraction system in which separation of the solid phase and dispensing of reagents 
have been automated. 

[0028] 

The reagent set for extracting DNA of the present invention comprises (1) a 
solution containing a surfactant and an optional protein denaturant, (2) an organic 
solvent for extracting the surfactant, (3) an adsorption solution containing a chaotropic 
substance, (4) a nucleic acid-adsorbing solid carrier, (5) a washing solution, and (6) an 
elution solution. A reagent kit may be provided by adequately combining any of the 
(1) to (6) as described above at a compositional ratio selected according to the its 
application. In an embodiment, the kit comprises (1) about 100 to 400 |d of the 
solution containing a surfactant and optional protein denaturant, (2) about 1 00 to 400 ul 
of the organic solvent for extracting the surfactant, (3) about 400 to 800 ul of the 
adsorption solution containing the chaotropic substance, (4) about 10 to lOOp. of the 
nucleic acid-adsorbing solid carrier, (5) about 500 to 1000 ul of the washing solution, 
and (6) about 50 to 200 ul of the elution solution. 

[0029] 

[Examples] Next, the present invention is described in further detail by referring to the 
Examples which by no means limit the scope of the present invention. 

Example 1 

Extraction of DNA from tobacco green leaves 

The sample used for the nucleic acid extraction was tobacco green leaves, and 
the DNA extraction was compared by using two lysis solutions, namely, (i) the solution 
of CTAB (cetyltrimethylammonium bromide) as described below (the present 
invention), and (ii) the solution containing only the chaotropic substance (prior art 
method). The tobacco leaves were frozen in liquid nitrogen immediately after the 
picking, and pulverized to powder with a mortar and a pestle that had been preliminarily 
cooled in liquid nitrogen. The powdered leaves were used for a DNA extraction sample. 
[0030] 

To 100 mg of the extraction sample was added 300 ul of the following lysis 

solution: 

[the present invention] 
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3% CTAB 

1 .5M sodium chloride 

lOOmM Tris - HC1 buffer (pH 7.9) 

20mM EDTA (pH 8.0) 

[prior art method] 

7M guanidine chloride 
50mM Tris - HC1 buffer (pH 7.5) 

and the mixture was stirred for 10 seconds in a vortex mixer. The mixture was then 
heated in a hot water bath at 65°C for 10 minutes for cell lysis and to accelerate binding 
of the polysaccharides and proteins with the CTAB, and during this 1 0 minute heating, 
the mixture was stirred twice for 5 seconds. 

[0031] 

Next, 300 pi of chloroform solution (chloroform : isoamyl alcohol = 24:1) was 
added, and after sufficient stirring, the mixture was centrifuged at 12,000 rpm for 1 
minute. The aqueous layer was recovered, and 7M guanidine chloride was added to a 
total volume of 850 gl. To this solution was added 40 gl of 0.5 g/ml suspension of 
magnetic silica particles (particle diameter, 1 to 1 0 gm; content of triiron tetroxide, 

30%; specific surface area, 280 m 2 /g; pore volume, 0.025 ml/g; surface pore diameter, 2 
to 6 nm; manufactured by Suzuki Yushil Co., Ltd.), and the mixture was stirred at room 
temperature for 10 minutes. 

[0032] 

Next, the microtube was placed in a magnetic stand (MPC-M, manufactured by 
Dynal) to collect the magnetic silica particles, and the supernatant was removed. After 
removing the microtube from the magnetic stand, 900 gl of washing solution (7M 
guanidine chloride, 50 mM Tris - HC1, pH 7.5) was added. After sufficient stirring, 
the microtube was again placed in the magnetic stand and the supernatant was removed 
to wash the particles. By the same procedure, the particles were again washed with 
900 gl of washing solution, and then, twice with 900 gl of 70% ethanol. After 
removing the supernatant, 100 gl of TE buffer was added, and, after stirring the mixture 
at room temperature for 10 minutes, the microtube was placed in the magnetic stand to 
collect the silica particles and recover the supernatant. The amount of supernatant 
recovered was about 100 gl. 

[0033] 

The extraction and purification were conducted for each solution at n = 2, and 
5 gl of the purified extract was subjected to agarose gel electrophoresis and stained with 
ethidium bromide. The electropherogram is shown in FIG. 1 in which lane 1 shows 
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the pattern for the size marker comprising Hind III digestion product of A. phage DNA; 
lanes 2 and 3 show the pattern for the extract obtained by the method of the present 
invention; and lanes 4 and 5 shows the pattern for the extract obtained by the extraction 
using a solution containing only the chaotropic substance (prior art method). FIG. 1 
confirmed the remarkably improved yield of the purified extract obtained by the method 
of the present invention compared to the purified extract obtained by the prior art 
method. 

[0034] 

Reference Example 1 
Detection of rbcL gene by PCR 

The purified extract (of the present invention) obtained in Example 1 was 
subjected to PCR by using rbcL gene (gene for ribulose-l,5-bisphosphate 
carboxylase/oxygenase large subunit, present on the genome of chloroplast) for the 
target as an attempt to detect DNF from chloroplast in the purified extract. The size of 
the amplification fragment by the primer was about 1 .3 kb. PCR was conducted by 
using KOD Dash DNA polymerase (manufactured by Toyobo). 100 ng of the DNA 
extracted and purified in Example 1 was used for the temperate. The PCR was 
conducted for the total volume of 100 pi, and after the hot start at 94°C for 1 minute, 30 
cycles each comprising 98°C for 20 seconds, 62°C for 2 seconds, and 74°C for 90 
seconds were conducted. The PCR was conducted by using DNA Thermal Cycler 
PJ2000 (manufactured by Perkin Elmer). 5 |il of the reaction solution was subjected to 
agarose gel electrophoresis, and stained with ethidium bromide. The electropherogram 
is shown in FIG. 2. 

[0035] 

In FIG. 2, lanes 1 and 8 show the pattern for size marker comprising Hind III 
digestion product of A phage DNA, and lanes 2 and 3 show the electrophoretic pattern 
for the PCR amplification product of the DNA extracted and purified by the method 
described in Example 1 . The desired amplification fragment of about 1.3 kb was 
obtained to confirm that the chloroplast DNA could be successfully extracted and 
purified, and that the purified extract DNA could be used in the PCR with no additional 
treatment. 

[0036] 

Reference Example 2 

PCR was conducted by using rbcL-MT (Ribulose-l,5-bisphosphate 
carboxylase/oxygenase large subunit N-methyltransferase gene, present on nuclear 
genome) for the target as an attempt to detect DNA in the nucleus of purified extract (of 
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the present invention) obtained in Example 1 . 2 sets of primers were designed such 

that the amplified fragment respectively had a size of (1) about 2.2 kb and (2) about 4.6 
kb. PCR was conducted by using KOD Dash DNA polymerase (manufactured by 
Toyobo). 1 00 ng of the DNA extracted and purified in Example 1 was used for the 
temperate. The PCR was conducted for the total volume of 100 fil, and after the hot 
start at 94°C for 1 minute, (1) 30 cycles of 98°C for 20 seconds, 65°C for 2 seconds, and 
74°C for 2 minutes for the 2.2 kb fragment, and (2) 35 cycles of 98°C for 20 seconds, 
66°C for 2 seconds, and 74°C for 4 minutes for the 4.6 kb were conducted. The PCR 
was conducted by using DNA Thermal Cycler PJ2000 (manufactured by Perkin Elmer). 
[0037] 

Of the reaction solution, 7 pi was subjected to agarose gel electrophoresis, and 
stained with ethidium bromide. The electropherogram is shown in FIG. 2. In FIG. 2, 
lanes 1 and 8 show the pattern for size marker comprising Hind III digestion product of 
X phage DNA, lanes 4 and 5 show the pattern for the PCR amplification product of 2.2 
kb of the DNA extracted and purified by the method described in Example 1 , and lanes 
6 and 7 show the pattern for the PCR amplification product of 4.6 kb of the DNA 
extracted and purified by the method described in Example 1 . The desired 
amplification fragments of about 2.2 kb, and about 4.6 kb were respectively obtained to 
confirm that the nuclear DNA could be successfully extracted, and that the extracted 
DNA could be used in the PCR, and also in the long PCR, with no additional treatment. 
[0038] 

Example 2 

Extraction of DNA from tobacco green leaves 

The sample used for the nucleic acid extraction was tobacco green leaves, and 
the DNA extraction was compared as in the case of Example 1 by using two lysis 
solutions, namely, (i) the solution containing the CTAB (cetyltrimethylammonium 
bromide) and guanidine chloride as described below (the present invention), and (ii) the 
solution containing only the guanidine chloride (prior art method). 

[0039] 

The lysis solutions used were: 

[the present invention] 

3% CTAB 

3M guanidine chloride 

1.5M sodium chloride 

lOOmM Tris - HC1 buffer (pH 7.9) 

20mM EDTA (pH 8.0) 
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[prior art method] 

7M guanidine chloride 
50mM Tris - HC1 buffer (pH 7.5) 

[0040] 

The extraction and purification were conducted for each solution at n = 2, and 
5 nl of the purified extract was subjected to agarose gel electrophoresis and stained with 
ethidium bromide. The electropherogram is shown in FIG. 3, in which lane 1 shows 
the pattern for the size marker comprising Hind III digestion product of X phage DNA; 
lanes 2 and 3 show the pattern for the extract obtained by the method of the present 
invention; and lanes 4 and 5 shows the pattern for the extract obtained by the extraction 
using a solution containing only the chaotropic substance (prior art method). FIG. 3 
confirmed the remarkably improved yield of the purified extract obtained by the method 
of the present invention compared to the purified extract obtained by the prior art 
method. 

[0041] 

[Merits of the Invention] The present invention is capable of collecting, extracting, 
and purifying a plant DNA by using a lysis solution containing a surfactant and an 
optional protein denaturant; removing the surfactant; using an adsorbing solution 
containing a chaotropic substance and a nucleic acid-adsorbing solid phase to 
specifically adsorb the DNA in the plant material onto on the solid phase; and using an 
elution solution and removing saccharides and proteins with a washing solution. Tins 
method can be conducted in a convenient manner with no need for the complex post 
treatment processing. In addition, the present invention solves the problem of 
insufficient cell lysis by the solution containing a chaotropic substance due to the 
presence of the rigid cell wall of the plant cell constituted primarily by cellulose and the 
problem of inhibition of the DNA adsorption onto the nucleic acid-adsorbing solid 
carrier due to the presence of secondary metabolites of the polysaccharide, the 
polyphenol, and the like abundantly contained in the plant cell. 

[Brief Description of the Drawings] 

[FIG. 1] FIG. 1 is a photograph presented as a substitute for the drawing to show the 
pattern of the agarose gel electrophoresis for the DNA extracted and purified from 
tobacco green leaves by the method of the present invention or the prior art method. 
[FIG. 2] FIG. 2 is a photograph presented as a substitute for the drawing to show the 
pattern of the agarose gel electrophoresis for the PCR amplification products of the 
chloroplast DNA and the nucleic DNA extracted and purified from tobacco green leaves 
by the method of the present invention. 
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[FIG. 3] FIG. 3 is a photograph presented as a substitute for the drawing to show the 
pattern of the agarose gel electrophoresis for the DNA extracted and purified from 
tobacco green leaves by the method of the present invention or the prior art method. 

FIG. 1 FIG. 2 FIG. 3 
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